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fawn PRODUCTION 


The advancement of microcomputer technology over the 
past few years has enabled the user to break away from large 
mainframe computer systems for the execution of numerous 
small application programs. Significantly large data base 
and complex programs have essentially remained intact on the 
mainframes due to the slow execution speed and available 
memory limitations imposed on the micros. Provided 
execution speed is not an important factor and judicious use 
of program memory space can be maintained, relatively large 
application and data base programs can be executed on a 
micro interfaced with additional disk drive storage 
@apebilities. 

The practicing engineer, undergraduate, and graduate 
students of the Aerospace field have at their disposal a 
wealth orn applicatwon programs for the estimation of 
Bueaecreart Stability and control derivatives residing in 
numerous mainframe systems. These programs are usually 
complex, not “user friendly”, require considerable time and 
effort to learn, and are not easily modified or integrated. 
However, essentially all have referenced the USAF STABILITY 
MP eCcONTm<GL DATCOMM@EREF. i]. 

The DATCOM, in its entirety, is not capable of being 


programmed on aA microcomputer due to memory constraints. 





mir DAITCOM is, however, subdivided into numerous sections 
and, with proper programming techniques, these sections may 
be programmed and integrated to provide a user friendly and 
viable package encompassing the entire DATCOM. 

Numerous references to the DATCOM follow and iit is 
assumed that the reader is throughly familiar with this 
seven (7) volume document. iimeacacit Lon, for 4 tEhorough 
understanding of the programs and programming procedures 
discussed in this writing, the reader should have at hand a 
copy of the DATCOM for ready reference. 

Over fifteen (15) DATCOM sections, have been programmed 
to date. The inclusion of these program listings have 
purposely been excluded for duplication cost considerations. 
Software copies and/or program listings of these programs 
may be obtained from the Aeronautical Engineering 


Department, Naval Postgraduate School. 


Pei LCROCONPUTER SYSTEM CONSIDERATIGNS 

The programs described herein were written on an APPLE 
II PLUS personal computer with 48K of user RAM, two (2) five 
and one-quarter (5 1/4) inch disk drives, and an eighty (80) 
column aoe Smaetrixeeparabiel printer. The APPLE Disk 
Operating System Version 3.3 (DOS 3.3) was also utilized for 
@all Disk I/0 Routines. With DOS 3.3 fully installed, 
approximately 36K of program space is available in RAM. 


therefore, caution should be exercised if any program is 





rewritten for smaller RAM based machines or modifications to 
existing programs are made such that an increase in program 
Size results. 

Extensive data files are generated during program 
executions, therefore, two disk drives are a necessity. 

For optimal program use, an 80 column printer is highly 


recommended for hardcopy data output. 


B. PROGRAMMING LANGUAGE CONSIDERATIONS 

APPLESOFT BASIC was utilized for all programming. The 
use of routines peculiar to APPLESOFT and the APPLE computer 
itself were kept at an absolute minimum to facilitate 
transformation of the programs into other machine Disk 
Operating Systems and/or BASIC languages. 

The programs were written in BASIC for several reasons. 
mao tC, whether written on the APPLE or other popular home 
microcomputer, is easily convertable from one version to 
another. It is also easily modified, simple to use and is 
available as the primary language on virtually all popular 


microcomputers. 


C. PROGRAMMING CONSIDERATIONS 

A primary goal set at the outset of program development 
was to maintain user friendliness in all programs. User 
friendly, as defined herein, is an interaction between the 


user and the program such that the user is not burdened with 





unnecessary data formatting, repeated reference to a 
complicated user’s manual, or the inability to review and/or 
change input data. In addition, a user friendly program 
should be menu driven, and contain error handling routines 
which inform the user of the exact nature of the input error 


and prevent unacceptable entries. 


A second consideration was execution speed. APPLESOFT 
and most other Micro Basics are interpreted languages. As 
such, they are inherently slow. Although compilers are 


available, they were not used since a compiled Basic program 
meaerricult to modify. Instead, several programming 
schemes were utilized to increase execution speed which, in 
most cases, also decreased program size. All remark 
statements were excluded, all subroutines were placed at the 
beginning of the program file, multiple statements per line 
were implemented, and extensive use of data arrays were 


wertlized. 





fir eeneGRAM DESIGN FEATURES 


PeeCOMPATIBILITY WITH DATCOM 

The general notation of the DATCOM has been completely 
preserved in all the programs. All variables, constants, 
and definitions presented in SECTION 2.1 of the DATCOM are 
Similarly defined in the programs. Thus, the user has full 
reference to the meaning of any requested inputs and 
generated data. 

The various sections of the DATCOM are numbered with a 
decimal system scheme as described in SECTION 12 -= and 
presented in the TABLE OF CONTENTS of that document. 
Summelarly, each program file title is co~incident with its 
DATCOM counter-part. For example, to determine the Lift 
Curve Slope of a wing planform, the engineer would reference 
and follow the solution procedures outlined in SECTION 
moersee Of the DATCOM. Whereas, the program user would 
select/run the program titled SEC.¢4.1.3.2 when presented 
with the MAIN PROGRAM SELECTION MENU. 

All limitations imposed by the DATCOM are likewise 
imposed during program execution with one exception. The 
user is informed if he has exceeded DATCOM limitations and 
may select to rerun the program, alter his inputs, or 


override the warning. 
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Although each DATCOM section is self sufficient, data 
generated in one section often is required for solution in 
another. This requires the DATCOM user to record an 
Mmiorainate amount of interim data to arrive at a specific 
solution in most cases. The program user, however, has an 
option of preserving all generated data on a storage data 
diskette for retrieval when required by another DATCOM 
section. The user is never required to record any data by 


hand. 


B. PROGRAM MENU OPTIONS 

The user is always presented with an options menu to 
select a course of action. The use of menus enables the 
user to quickly arrive at a specific program or program 
section for solution of a problem and subsequently jump to 
another area of concern with a single keyboard entry. 

In addition to the MAIN PROGRAM SELECTION MENU, there 
are three (3) other basic menu types encountered within the 
pregrams. These include 1) the MAIN PROGRAM MENU, which 
directs the user to various sub-section menus, 2) the 
sub-section menus, which are encountered in the main program 
ane usally concern dat@ input and solution options, and 3) 
the DATA OUTPUT MENU, which provides the user with screen or 
printer output of current data and/or previously stored disk 
data. ine. DATA OUTPUT MENU Salso provides for options to 


save the current data to disk. 


ie 





All menus provide return features so the user may scroll 


forward or back through the program and included menus. 


feeevior AS A DESIGN TOOL 

A primary purpose of the DATCOM is to systematically 
estimate basic stability and control derivatives by orderly 
applying the methodology of its individual sections to a 
given set of preliminary design criteria (i.e. flight 
eemartion and configuration data). Each section builds a 
data base of variables which are frequently referenced in 
Subsequent sections. As such, the computer programs are 
Similarly designed. If a total preliminary aircraft design 
is desired, the user has the option of integrating each 
program and its generated data by placing the programs in a 
PESitGN MODE. Consequently, each program is flagged to 
Operate only on a specified data disk (DESIGN DATA DISK) 
identified by the user. Program generated data may then 
only be saved to this DESIGN DATA DISK. In addition, when 
previously computed data is needed within a program, it may 
Only be retrieved and utilized for the particular design 
specified by the DESIGN DATA DISK. For example, SECTION 
7.4.4.1 of the DATCOM outlines the methodology to compute 
the wing-body-tail acceleration derivative. Reference to 
this section reveals that eight (8) quantities computed from 
eight (8) different DATCOM sections are required for 


se lution. When in the DESIGN MODE, these eight (8) terms, 


cz 





previously identified and stored on the DESIGN DATA CISK, 
are automatically retrieved for use. The user does not have 


to rerun previous programs or reference the DATCOM. 


aS 





iia eenkeGr An CiMmimatT IONS 


Time constraints and the enormity of the DATCOM itself 
Cover 250 sections) have precluded its entire programming 
during this work. 

At this time, only those sections of the DATCOM 
applicable to the solution of the longitudinal stability and 
control derivatives for conventional, straight-tapered wing 


planform configurations, attached to bodies with elliptical 


cross-sections, have been programmed. inesacdiEron, onl y 
Subsonic flight regimes were considered. The inclusion of 
Saaitional PPignie regimes (Transonic, Supersonic, and 


Hypersonic), various planform configurations (Double-Delta, 
Cranked), and additional DATCOM sections (e.g. solution for 
lateral-directional derivatives) is straight forward with 
the modular, menu-driven design of the existing programs. 
Accuracy of program generated data was never found to 
exceed +5% of DATCOM values. Extensive effort was devoted 
in curve fitting required DATCOM graphical and tabular data 
to reach a required and accurate solution. In addition, all 
required analytical equations utilized by the DATCOM were 
meoiiicated in the programs. Significant deviations in 
computed data result only if the user overrides a program 
generated warning that he has exceeded DATCOM limitations 


adumring data input. 
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PVG E NE RAL SYoteM DESIGN 


The use of the DATCOM programs will require two (2) 
disk drives. Drive 1 is used as the source drive for the 
Master Program Disk. The Master Program Disk contains all 
the DATCOM program files in its directory. In addition, 
several other files unrelated to DATCOM are cataloged here. 
These files are used within other programs for system 
fmapeitalization, file creation, etc. 

When the Master Program Disk is booted, the MAIN PROGRAM 
SELECTION MENU is presented. It is from this menu that all 
other options follow. The first option presented is 
INITIALIZE DATA DISK. Before any program is selected from 
mieomemeaitN PROGRAM SELECTION MENU, an initialized data disk 
must be in Drive 2. 

Selection of INITIALIZE DATA DISK enables the user to 
format a blank diskette either as a GENERAL DATA DISK or as 
@ DESIGN DATA DISK. Data from one GENERAL DATA DISK may be 
transferred to another, deleted, or changed whereas DESIGN 
Mapes DISKS are specifically designed for a preliminary 
design analysis and are coded as such. Each program will 
check the status code of the type disk in Drive 2 and will 
function accordingly, therefore, the user must be aware of 


the status of his data disk. Changes to data on the DESIGN 


Aes) 





DATA DISK is not recommended as invalid design outputs will 
likely result. 

The second option presented on the MAIN PROGRAM 
SemeGr LON MENU is ENTER DESIGN MODE. If the DESIGN MODE is 
selected, the user is reminded to ensure that an initialized 
DESIGN DATA DISK is in Drive 2 before continuation. If the 
DESIGN DATA DISK is in Drive 2, the user is then presented 
with the selection menu of all the available DATCOM 
programs. If the DESIGN MODE is not selected, a check is 
made by the program to ensure a GENERAL DATA DISK is in 
Drive 2, followed by the presentation of the selection menu 
of available programs. 

If the DESIGN MODE is selected, the user may not 
arbitrarily interchange DESIGN DATA DISKS unless they have 
the same code. It is not recommended that identical codes 
be assigned for different designs, as inadvertent 
intermixing of data may occur. Backup copies of DESIGN DATA 
DISKS may be made to preserve all data and codes. Note: 
The code referred to above is nothing more than utilizing 
the volume option of APPLE’S Disk Operating System as 


feseribed in (REF. 2]. 
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VWieae Nirmal PROGRAM DESIGN 


Each DATCOM program was structured to facilitate 
Roaifications and future additions. A top-down program 


structure resulted with eight (8) major program sections. 


PeEeeEROGRAM STATUS SECTION 

On initial system boot or when the MAIN PROGRAM 
SELECTION MENU is selected, the user is presented the option 
@emeentering the DESIGN MODE. If selected, the user is 
prompted for a three digit code between O and 254 identifing 
the particular DESIGN DATA DISK in Drive 2. Upon input of 
this code, the program checks to insure that the designated 
Decvan Data Disk is in Drive 2, and, if there, this code is 
written to the Master Program Disk for additional checks by 
each DATCOM program. If the designated DESIGN DATA DISK is 
Mot found in Drive 2, the user is instructed to insert the 
Gieeper disk prior to program continuation. The process is 
repeated until the codes agree or the user terminates the 
program. 

Thereafter, when a DATCOM program is selected from the 
MAIN PROGRAM SELECTION MENU, and the user is in the DESIGN 
MODE, the program status section of each selected DATCOM 
program checks the DESIGN DATA DISK code stored on the 


Master Program Disk against that of the DESIGN DATA DISK in 


le 





Drive 2. A match of codes permit execution of the program. 
A mismatch halts execution until the user either provides 
the correct Design Data Disk to the system or terminates the 
program. This is a safety feature incorporated to prevent 
inadvertent inclusion of unwanted data to a particular 
preliminary design. The program status section also flags 
the program to by-pass certain user inputs that have 
previously been entered or computed while in the DESIGN 
MODE. 

If the user is not in the DESIGN MODE, the program 
status section only verifies that a DESIGN DATA DISK is NOT 
in Drive 2 and flags the program to request user inputs from 


the keyboard or from the GENERAL DATA DISK in Drive 2. 


B. PROGRAM CONSTANTS SECTION 
This section does nothing more than equate specific 
variables to numeric values for use within the program, i.e. 


mmenw O46 1415926, 9 = 32.1741, etc. 


Se eeaRAY DEFINITION SECTION 

String arrays are dimensionalized and filled within this 
section from string variable data included in the Data 
Statements at the end of the program. Numeric arrays are 
dimensionized but assignment of array data is usually a 
result of program generated data, inputs from the user, or 


disk stored data within the Main Program Section. 
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eee SUBROUTINE SECTION 

This section of the program contains all subroutines 
used throughout the program. Subroutines encountered may 
include curve-fitting routines, keyboard fetches, Disk I/0 
schemes, and numerous user prompts. Repetitive simple 


DATCOM analyitical equations are sometimes included. 


E. MAIN PROGRAM MENU 

The MAIN PROGRAM MENU is the starting point for all 
options within the program. Options included in all 
programs include provisions to return to the MAIN PROGRAM 
SELECTION MENU, select the DATA OUTPUT MENU, and begin or 
end the program. 

Specific menu options may include input choices for 
various planforms (foreward, aft, vertical), solution 
options, etc. All selections from the MAIN PROGRAM MENU 


require only a single keyboard entry. 


F. MAIN PROGRAM SECTION 

This section of the program requests data inputs from 
the user, performs all the major program calculations, and 
provides error checking. Sub-menus may be incorporated 
dependant on the computational schemes and data input 


requirements of the program. In most cases, however, the 
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program will fall through to the DATA OUTPUT MENU when 


Seeulation and/or dete input is complete. 


Gee OATA OUTPUT MENU 

mae DATA CUTPUT MENU provides the user with I/O options 
for both program generated and stored disk data. All Data 
(program generated or disk) may be routed for output to 
either the CRT or printer, while current program generated 
data may also be saved to the data disk. Attempts to save 
data to a disk file which contains data from a previous 
program run will result in a warning message prompt 
informing the user that the data file already contains data. 


The user then has the option of replacing this file data. 


feat A GUTPUT SECTION 

All disk, screen, and printer I/O routines are listed in 
this program section. NumerouS program commands are 
mater) to APPLESOFT BASIC and DGS 3.3. CRehS. 2 and 2] 
provide an excellant source of reference for modifications 


Pome mnis portion of the program. 


ieee VATA SECTION 

String and numeric array data is defined in Data 
Statements within this section. The string data is usually 
in the form of variable data definitions, i.e. "LIFT CURVE 


SLOPE = » and will be assigned to a string array, i.e. as 


20 





DS(6), the sixth element of array DS. Generated program 
Gata, if assigned to an array, will usually correspond to 
its string variable array counterpart. POomteinstance, DCS), 
the sixth numeric element of array D may be the computed 
numeric value of Siem oth hemeeuRVE SLOPE, 2.6.5 6.26. 
Therefore, the program statement "100 Print DS(6);D‘(6)" 
woueea, when executed, output “LIFT CURVE SLOPE = 6.28". 
Numeric array data found in this section usually 
corresponds EO Geons-amtes.) 105 polynomial curve fitting 


routines. 
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Wee RESULTS 


The DATCOM is divided into nine (9) major section 
Classifications, which are further sub-divided into 184 
sections relative to a single specific item, e.g. wing zero 
lift angle of attack. Each of these single sections usually 
provide two solution methods for each of the following 
flight regimes: Mmeowoesonic, <) thansonic, 3) Supersonic, 
and 4) hypersonic. 

Twas work, in addition to five (3S) supportive programs, 
consists of twenty (20) programs corresponding to the twenty 
(20) DATCOM sections necessary to compute an aircraft’s 
Hemgictudinal stability and control derivatives in subsonic 
ergiit . The particular solution method used was dependent 
Boeamerily on planform geometry (straight-tapered), body 
Smess-Ssection ‘Celliptical), flight regime (subsonic) and 
ease of programming. These twenty-five (25) programs occupy 
482 of 496 available disk sectors (256 bytes per sector) of 
Smempes §S.5 formatted disk (DOS 3.3 occupies 64 of the 3560 
total disk sectors). 

Compression of the programs by using a pseudo-compiler 
such as COMPRESS (Ref. 4] will reduce the disk storage 
requirements to approximately 400 sectors. This will result 
in an average of 16 sectors of storage allocation per 


program Cor per DATCOM section). Assuming that each program 
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would double in size to accommodate the inclusion of the 
additional flight regimes and alternate solution method, it 
would require twelve (12) disks for storage of 184 DATCOM 


section programs. 


Zo 





Vit. CONCLUSIONS 


A large, complex programming attempt, such as 
programming the DATCOM, is no longer restricted to a 
mainframe computer system. 

This microcomputer based version of the DATCOM provides 
emmeeiaeal and inexpensive teaching tool for students and 
educators at both the graduate and undergraduate levels. isa 
addition, this relatively fast, low cost alternative for 
preliminary design may also be used advantageously 
merroughout industry. The vrairecrafe manufacturer will not 
have to tie up a mainframe, where access time may be at a 
premium, for design studies which require multiple DATCOM 
wetlated solutions. Several engineers, each with their own 
office microcomputer, may simultaneously be working on a 
preliminary @esign Meet wecitferent flaght conditions and 
meme rgGurations, at @ fraction of the cost of usinga 


mainframe. 
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View ine CONMENDAT IONS 


All the programs to date have not been subjected to 
heavy use by inexperienced users. It is this test which 
will bring to light any “bugs” that may reside in the 
programs. “Bug proof” computer programs are usually a 
result of a refinement process. As such, and as much as 
this author would like to admit otherwise, the programs 
should be evaluated for errors by inexperienced users. 

As each program was written, programming techniques 


developed in previous programs were often refined for 


implementation. Consequently, later programs became more 
Seracient, compact, and otherwise aesthetically more 
attractive in overall program design. The earlier programs 


should be rewritten to accommodate these changes. 

The average program size (approximately 6K) is 
relatively small compared to the 32K of RAM available to the 
user. This was deliberate, to allow for the addition of 
different solution methods and/or flight regimes. This is, 
however, an inefficient use of disk space since the existing 
programs utilize numerous common routines. If additional 
DATCOM sections are similarly programmed (one solution 
method, subsonic case, etc.) combining the programs (several 
DATCOM sections) to achieve lengths of approximately 30K is 


therefore recommended. In addition, the use of DOS EXEC 


Ze 





Paemtetmes, aS described in (Ref. 2] could also be utilized 
and should be highly considered. In either case, 
substantial disk space could be saved (up to 40% in some 
cases). 

Continued work on this effort should result in an 
excellent software package for use throughout the Aerospace 


field. 
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DAS neGRAM USERS GUIDE 


[Tee ONIMUM SYSTEM REQUIREMENTS 
The minimum system requirements necessary to run the 
DATCOM programs on the MASTER PROGRAM DISK are as follows: 
APPLE II PLUS with 48K RAM 
APPLE DOS 3.3 Disk Operating System 
iwo.t2) 3S 1/45es> Track, Disk Drives 
The use of an 80 column parallel printer is highly 
recommended for hardcopy outputs. The above system should 
also be configured such that the disk drive interface and 
the parallel printer interface cards are lrcated in Slots 5 


and 1 of the APPLE II Motherboard, respectively. 


Pee OoNITIALIZATION OF DATA DISKS 

Prior to executing any program on the Master Program 
Disk, an Initialized Data Disk must be in Drive 2. 

There are two types of Data Disks. One, a GENERAL DATA 
DSK, is used for the storage of disk data from various 
DATCOM program runs where the BPoeescer vaevon andy or 
Paecegration of G&baris net required. This disk should only 
be used for general application purposes. The second type 
of Data Disk is the DESIGN DATA DISK. This disk is used 


exclusively to determine the aircraft Wing-Body-Tail 


Ze 





SeaApility <md control derivatives during preliminary design 
analysis Ons various fv git econd!t2OnmS “ana airperatt 
Senmtigurations. The user is urged to initialize several 
diskettes of each type for ready use. 

To initialize a Data Disk: 

1. Place the MASTER PROGRAM DISK in Drive 1 anda blank 
disk in Drive 2. 

ze. Boot the System. The following options will be 


displayed on the CRT: 


MMMM HR MH MH HHH HHH HH HHH MH HH HHH HHH EHH HHH HH 


* *% 
x MAIN PROGRAM SELECTION MENU x 
* % 
E 1. INITIALIZE DATA DISK * 
* 2. ENTER DESIGN MODE 
3. SELECT DATCOM PROGRAMS " 
. 4. END x 
% *% 
INPUT SELECTION...? 
5 a a a a a a a 2 


3. Depress the (1) key. The following will appear: 


M3 3 HH MH HE HE ee ee Oe EO Ee OE OE EE EE eH 


* CNA LTZATIGN MENU 

* i. EE AeiZe DESTEN VATA DISK 
* 2 alee GENERAL DATA DISK 
* S. RERURN TO MASTER MENU 

+ 

5 ad 


PNR oe Le Ci Veneer. 


* * kK * K K K K K 


3 3 3G 5 OH EE ee Ee Ee eH 
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ese Leeceronmereone1on (1) will result in the following 


prompt: 


SD 


cad 


[Vor ieomeeaNnk DISK IN DRIVE 2 


* & & 


UDNeE Cie Gert CODE NUMBER... .7 


x * kK KK K K 
x 


Se i ee ed 


>. Enter anumber between O and 254 to identify this 
disk as a DESIGN DATA DISK and hit the return key. At this 
point, DO NOT hit any key or secure power to the system 
until the Disk Drive in-use lights are extinguished and the 
Initialization Menu is again displayed. This process may be 
Geaeated for additional initialization of DESIGN DATA DISKS. 

The proceedure for initialization of a GENERAL DATA DISK 
is similar except that the request prompt for the code 
Member Will not be given. To return to the MAIN PROGRAM 


memeclTICQN MENU key option (3) from the Initialization Menu. 


Seo Ne RAL DATCOM PROGRAM USE 

1. Place the MAIN PROGRAM DISK in Drive 1 and a GENERAL 
Pewee DISK in Drive 2. 

2. Boot the system. 

3S. Select option (3) from the Master Program Selection 
Menu and a menu of all available programs on the MASTER 
PROGRAM DISK will be displayed. Enter the appropriate 


number and the desired program will execute. 
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bee GENERAL BATA DISK is not in 
be unable to continue past the Master 


until a GENERAL DATA DISK is detected 


Eee eoliGN MODE 

ma Place the MASTER PROGRAM 
BeotGN DATA DISK in Drive 2. 

2. Boot the system. 

3. When the Main Program 
Seerect the ENTER DESIGN MODE option. 


will appear: 


Devtve =z, the wser will 
Program Selection Menu 


in Dmeve 2. 


DoSk 


fv 


So oy ean 


selection Menu appears 


The following prempe 


eC R RHR HE HMR HME RRM HR ENR EHEKRARHRHRHRHEHRHRHRNHHNH HHH HH 


cad 


Seu NP UT Drie 


% 


eX Aira BIE Si56 


ad 


CODE NUMBER * 


% 


5 i, te i ee ee 


ree et iit t(hem@eene tying 


BeetGN DATA DISK. 


Seeeme disk in Drive 2, the following 


eade 


If the entered code does not 


Of Chemoaerticular 
MNateh thac 


PEempce wi Iieeappear : 


BUMMER RHR HEMMER MN MH HR KER RMR HHH HR MNH RH HHH MMH HH EF 


Cope MismwancaA 


*t 
* 
* 
* 
* 
* 
me 


Zo 


UNABLE TO CONTINUE 


PRESS ei es Ear 


SRR MR HRHRHRHRHRHRHRHRHHRHRHHRHRMHRHHRHHEHR HR HE HR HH HH HH MH HH 


ad 
~ 
% 
sd 
% 
% 
% 





After a key is depressed, the user is returned to the 
Main Program Selection Menu. 

If the codes match, the user is returned to the Main 
Program Selection Menu immediately after code entry. Option 
€3), SELECT DATCOM PROGRAMS, may now be entered to list the 


available DATCOM programs for execution. 


feet NTS AND TIPS 

me)6UdELKCernally label Data Disks as to their type 
BSeNERSE or DESIGN) and, in the case of the DESIGN DATA 
DSK, also include the code number and some form of design 
Pereria, (€2.g. cruise, mach .5, 40000 £ft.). 

2 ©6=o Back ac Doemeenes, MASTER FPROGRAM DISK and the Data 
Disks using a copy program such as COPYA found on the APPLE 
Mies. Ss SYSTEM MASTER DISK. 

3. Use a back-up MASTER PROGRAM DISK, not the original. 

a. Powe not delete files on either the Master Program 
Disk or the Data Disks. 

= Never reset or secure power to the computer when the 
drive in-use lights are on. 

Se when Pn Chew Desi GNenODE se sequentially run through 


eae DATCOM programs. Preliminary design data builds upon 


itself Such that data may be required from previous 
programs. 
7. Review each DalCone section before running its 


pregrem counterpart . 


Suit 





ee END ee 


Seer eR OGRA USE 


Provided the 


APPENDIX A (PROGRAM USERS GUIDE) 


DATCOM PROGRAM) has been selected 


wemeCITION MENU, the 


the available 


key selection of 


Since the programs frequently 


program runs, it is recommended that the 


execute the individual programs. This 


when in the DESIGN MODE. The user will 


available numbered programs are titled 


maetr DATCOM counterparts except, «1) - 


riet.DATA 


meauerding a particular 


data includes Mach number, density ratio 


on ICAQ standard atmosphere), etc. 


repetative inputs in 
asacea , 
familiarize the 


Baas andra] other DATCOM programs. 


2 


system is properly set up as described 
ane: Gp elon 


from the MAIN 


programs on the MASTER PROGRAM 


any program will dictate a 


WELIize data 


user defined flight regime. 


fie 


in 
SOE 10S), 2 Og & 


PROGRAM 


user will be presented with a menu of 


SISK. Single 


run; however, 
from previous 
user sequentially 
is especially true 
also neeze thet.all 


in ~aceerqance wien 


BET SDA ae 


provides all the DATCOM programs specific data 


This 
at altitude (based 


avoid numerous 


the DATGOM pregrams for this type of 
FLT.COND should be run first and is presented below to 


user with a general approach to the use of 





A. loewineerene woe Inpue Cl? when presented with the 
Nenu.) Of programS On Ehe MASTER PROGRAM DISK. The FLT.COND. 


MAIN PROGRAM MENU will appear as follows on the CRT: 


a ee a a ld 


* * 
* peGHr DATA * 
*& * 
meeunoN PROGRAM MENU: 

* * 
foes GSEGIN PROGRAM * 
mee. DATA OUTPUT MENU * 
ee ee TURN PO ane ROGRAM SELECTICN MENU * 
‘ol 4a. END = 
*% % 
Zen eu SELECTION * 
* & 
i a i ee ee, ee ee ee ee i D 


B. Selection erect) will simply end the program. An 
mmettie Gf  (€3) will result in a return to the MAIN PROGRAM 
SELECTION MENU; whereas, (2) will jump the program to the 
Pare OUTPUT MENU. Mepucting «20 swill result in two user 


input requests: 


i Ee ee ee ee 


*% *% 
aoe Ot GESieahh iG ALTE RUBE. CFT) <2? * 
* “ie 


i i i ee 


As an example, enter 20000 and press the return key. 


os 


* & 
* PN Ute t AS we CT / SEC) 2g * 
a ad 


i ee ee ee ee ee 
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fess, input 300 and press return. 


eeUMMR RBM HE RE HM EN HE HM HH 


* es 
» WORKING... .<. * 
* * 


eH RHR MH MH MEH HH HE KH ee 


The “WORKING prompt will be briefly displayed while 
Sempureacions are being made for a true airspeed of 300 
meysee S8t 20000 ft. When data is computed, the DATA OUTPUT 


MENU will appear. 


, i ee i ee i en 


* DAL AS OUTEUD MENG : * 
* i GQUTPUT et ReeNT VALUES 10 SCREEN 

* 2. OQUTEUTSCURweN) VYALUES TO PRINTER - 
* Ss. CAVE CURR eNeyAlUES FO. DISK - 
* PaeDl Sk DA wae) SCREEN * 
* DS. DISK DATA TO PRINTER * 
* Sac’ DUR Gera PROGRAM MENU * 
* Oy GND PROGRAM * 
* ENP UT SEEECT ION * 
3G 3b 3G 0b EE EE ee EE EE OE EE EE EE EE EE ER EOE Ht EK 


©. selection » of. 1? in the DATA OUTPUT MENU will 
op edy current data on the CRT; whereas, (2) will result in 


mEpvaGacopy output. For this example, input (2). 


As shown below, ‘from the user inputs of altitude and true 
airspeed, considerable data has been generated. To preserve 
this data, igh atthe Cs) and the values will be saved to the 


data disk in drive 2. If data already exists on the disk 
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from a previous run of this program, the user will be given 
MmaemOption of replacing the existing disk data with that 
just computed. In either case, a return to the DATA OUTPUT 


MENU will ensue. 


meeuwenrRiC ALT... CFT) = 20000 
meePGTENTEAL ALTS2.¢FT>) = 19980.8388 
Wei. SF 1/SEC)) = S00 

mem NO. =.289316669 

Beers Se SEC e220 32211243801 

Menkes... (DEG. RY = 43427.433132 


meme. RATIO = .86262299 

meso wee (Por) =) 97S2269256 

Beeso. RATIO = 2459909961 

emote... COLUGS Ate = 1.26725916E-03 
Power, RATIO = . 33381351796 


emits VIiSCGStTy...<lS-SEC/FT 2) = 3.331959168E-07 

Poviemrne Yi SCOstitre..<«rl 2/SEC) = 2.62897423E-04 

mene WS NO./XsoeCrPeR FT) = 1141129.48 

BD. All the DATCOM PROGRAMS are similarly designed such 
that the user is prompted for inputs and presented with 
various option menus. These prompts and menus are usually 
self explanatory and in those cases where ambiguity exists, 


the user is referred to a specific section of the DATCOM via 


Eeeoram prompt for clarification. 


so 
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